DNA damage checkpoints: from initiation to recovery or adaptation.
In response to diverse genotoxic stresses, cells activate DNA damage checkpoint pathways to protect genomic integrity and promote survival of the organism. Depending on DNA lesions and context, damaged cells with alarmed checkpoints can be eliminated by apoptosis or silenced by cellular senescence, or can survive and resume cell cycle progression upon checkpoint termination. Over the past two years a plethora of mechanistic studies have provided exciting insights into the biology and pathology of checkpoint initiation and signal propagation, and have revealed the various ways in which the response can be terminated: through recovery, adaptation or cancer-prone subversion. Such studies highlight the dynamic nature of these processes and help us to better understand the molecular basis, spatiotemporal orchestration and biological significance of the DNA damage response in normal and cancerous cells.